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not show any differences among the groups. After three months, the
surviving animals (MI, n=15; MI-E, n=14; MI-D, n=17) underwent
repeat echocardiograms and isolated heart as well as oxidative stress
and cardiac energy metabolism evaluations. The tests were performed
as previously described [1–6].
Considering our results, the infarct size was not different among the
groups (MI=48±9%,MI-E=41±8%,MI-D=46±11%). As assessed by
echocardiogram, both the left ventricular systolic and diastolic areas
were smaller in theMI-D group. In contrast, both of the exercised groupsTable 1
Echocardiographic, isolated heart, and biochemical data.
Variables MI
(n=5)
MI-E
(n=5)
MI-D
(n=5)
LVDA (mm2)a 105±12 96±11 87±11b
LVSA (mm2)a 76±8 69±8 63±9b
LVST (mm/s)a 24±4 28±6b 29±3b
SP (mmHg) 51±7 84±11b 84±18b
+ dP/dt (mmHg/s) 437±72 1062±216b 1437±353b
− dP/dt (mmHg/s) 343±108 1156±471b 962±505b
LH (nmol/mg protein) 205±17 118±30b 124±21b
LDH (nmol/mg protein) 157±25 117±12b 113±12b
CS (nmol/mg protein) 12±2 20±5b 15±3bAfter myocardial infarction, cardiac remodeling is associated
with progressive ventricular dysfunction and cardiovascular death.
Exercise training is accepted as a strategy to attenuate this process.
However, the best time to start a training program after a coronary
occlusion remains to be elucidated. Therefore, the objective of this
study was to investigate the effect of early and delayed exercise
training on cardiac remodeling induced by myocardial infarction in
rats.
All of the experiments were approved by the Animal Ethics
Committee of our institution. Forty-eight hours after infarction, male
Wistar rats weighing 200–250 g were allocated into the following
three groups: Group MI (n = 24): sedentary rats that underwent
coronary occlusion; GroupMI-E (n=24): rats that underwent coronary
occlusion and started exercise training 5days after surgery; and Group
MI-D (n = 24): rats that underwent coronary occlusion and started
exercise training 21days after surgery. The rats were initially exercised
on a rodent treadmill at 0.5 km/h for 35 min. The running speed and
duration were increased in 0.20 km/day and 5 min/day increments,
respectively, until the animals were exercising at 1.5 km/h for 1 h. The
rats were then exercised 5days/week. We utilized animals with infarctenação de Aperfeiçoamento de
Rubião Júnior s/n, Botucatu, SP
14 38222238.
f).
td. All rights reserved.sizes N35% [1]. Echocardiograms performed 4days after the surgery did
showed improved cardiac function as assessed by echocardiogram and
in vitro studies (Table 1).
The morphometric data showed that both exercise groups showed
increased myocyte diameter (MI = 19.9 ± 2.2 μm, MI-E = 23.5 ±
3.1μm*, MI-D=22.6±1.7 μm*; pb0.05).
Both exercise groups showed increased citrate synthase activity
with decreased lactate dehydrogenase activity, suggesting that exercise
induced a diminished use of the glycolytic pathway, which wasMI: sedentary infarcted animals; MI-E: infarcted animals subjected to early exercise;
MI-D: infarcted animals subjected to delayed exercise; SA: left ventricular systolic area;
DA: left ventricular diastolic area; LVST: LVposteriorwall shortening velocity; SP:maximal
systolic pressure over a diastolic range of 0–25 mm Hg; + dP/dt: maximum rate of
ventricular pressure rise over a diastolic range of 0–25 mm Hg;− dP/dt: maximum rate
of ventricular pressure decay; LH: lipid hydroperoxide; LDH: lactate dehydrogenase;
CS: citrate synthase. The data are expressed as the mean± SD.
a (MI, n= 15; MI-E, n= 14; MI-D, n= 17).
b p b 0.05 versusMI.
e4 D.F. Batista et al. / International Journal of Cardiology 170 (2013) e3–e4associated with an increase in the amount of energy. In addition, the
exercised animals showed decreased oxidative stress as assessed by
lipid hydroperoxide values (Table 1).
Therefore, our study showed that exercise training had salutary
effects after coronary occlusion. However, during the healing phase, a
number of factors may stimulate the progressive dilation of the heart
by increasing ventricular wall stress. Importantly, it is postulated that
early exercise might act as a parietal stressor, increasing the left
ventricular dimensions [7,8]. This phenomenon could explain why
only delayed exercise decreased left ventricular systolic and diastolic
areas compared with sedentary rats.
In conclusion, both early and delayed exercise training attenuated
ventricular remodeling after myocardial infarction. However, our data
suggest that delayed exercise might be better than early exercise
following coronary occlusion.References
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